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(54) ABRASIVE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide superior blasting accuracy and efficiency abrasive that 
does not lose the surface characteristic of a workpiece. 

SOLUTION: The abrasive is used in blasting for making a non-straight rib pattern whose ground 
groove widths differ at places of a plasma display panel, featuring of inorganic particle grain 
power that has the specific maximum particle diameter, average particle diameter, blasting pitch, 
particle sharpness, Mohs* hardness, specific gravity, and amorphous particle index depending on 
the quality of a material to be ground. 
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* NOTICES''^' 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Abrasives which are the abrasives used for blasting for the rib pattern 

formation of the shape of a non-straight from which the flute width of the grinding 

section differs by the location in a plasma display panel, and are characterized by these 

abrasives consisting of inorganic particle fine particles with which it is [ both ] satisfied 

of following type (l) - (6). 

Tten <=A<=0.9C (l) 

0.03 C<=B<=0.6C (2) 

1<=D<=25 However, D=d90/dl0 (3) 

E2-3.5 <=E1<=E2"0.5 (4) 

1<=F<=6 (5) 

30<=G<=95 (6) 

However, A: The diameter of grain of maximum size of abrasives (micrometer) 

B- Mean particle diameter of abrasives (micrometer) 

C- The minimimi flute width between septa (micrometer) 

D: The sharpness multiplier d90 of abrasives : the diameter of 90% of screen passage 
side accumulation of the particle measured with the micro truck FRA laser type 
particle-size-distribution meter (micrometer) 

dlO^ The diameter of 10% of screen passage side acciunulation of the particle measured 
by the diameter of micro truck FRA laser type particle size distribution (micrometer) 
El' • Mohs hardness E2- of abrasives ■ the electrode protective layer (it is an electrode 
when there is no protective layer) prepared in the substrate or the substrate front face 
is the characteristic (%) which shows the infinite form of a Mohs hardness F^specific 
gravity G particle of the lower one either, and the rate of area to the circumscribed circle 
of particle projected area is shown. 

[Claim 2] Abrasives according to claim 1 whose angle of repose by the pouring-in 



method is 60 or less degrees. 

[Claim 3] Abrasives according to claim 1 or 2 which carried out surface treatment by the 
matter which gives 0.01 • 5% of the weight of hydrophobicity to inorganic particle fine 
particles. 

[Claim 4] Abrasives given in any 1 term of claims 1*3 which added the fluid assistant 
0.01 to 5% of the weight to inorganic particle fine particles. 

[Claim 5] Abrasives given in any 1 term of claims 1-4 used for the grinding process of 
the septum whose bulkhead structure of a tooth-back substrate is a honeycomb 
configuration. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to suitable abrasives to carry out the 
grinding process of the rib material layers, such as low melting glass, and form a 
non-straight like septum pattern on a substrate. Especially in PDP (plasma display 
panel), the low-melting glass layer which has blasting nature is formed on substrates, 
such as glass. The protective mask layer which has blasting-proof nature is prepared. 
This For example, light, UV, In case it patternizes using the hardening methods and the 
chemical etching methods, such as EB, it performs blasting from the front-face side of 
this pattern and a non- straight-like septum pattern is formed the front face of the 
substrate which consists of glass of a workpiece pars basilaris ossis occipitalis etc., or 
the electrode material (an electrode or an electrode, and its protective layer) beforehand 
installed on this substrate - it is related with the abrasives which can be ground 
ef&ciendy, without spoiling description. 
[0002] 

[Description of the Prior Art] Conventionally, in the septum production process in the 
tooth -back substrate of PDP, the sandblasting method is adopted widely. This approach 
usually forms a low-melting glass layer with a thickness of 1mm or less which has 
blasting nature on substrates, such as glass with which the electrode was prepared, and 
it carries out grinding to the pattern of the shape of a straight, such as a stripe tj^e, to 
the fixed depth. In this case, the left behind part is formed as a septum by forming in 
this low-melting glass layer top face the mask material which has blasting-proof nature, 
and injecting and carrying out blasting of the abrasives to the lowmelting glass layer of 
the masked lower part from that masking side. 

[0003] As an abrasives particle, a Carborundum, a glass bead, an alundum, corundum, 
etc. are usually used. These degrees of hardness are [ whether it is more equivalent 



than a workpiece and ] more than them. Moreover, as particle shape, the object near a 
globular form or a globular form is used. 

[0004] It is in that a fluidity is good and there is little wear of abrasives as an advantage 
for which the object near a globular form or a globular form as abrasives particle shape 
is used. 

[0005] As a fault by on the other hand abrasives particle shape being a configuration 
near a globular form or a globular form, since it can grind only to an equivalent for that 
working speed is slow since there are few heights which exist in per particle, and the 
curvature of a ball, it is that precision is not efficiently improved by processing of the 
corner of a slot or a slot. If what has a particle size usually smaller than the abrasive 
material of an activity is used with the abrasives of the configuration near a globular 
form or a globular form in order to improve this fault, since the curvature of an 
abrasives particle becomes small, processing of it will be attained to a detailed part. 
However, since the mass of each abrasives particle is small, and the impulse force 
generated when this particle collides with a polished surface becomes small, the polish 
force itself decreases and effectiveness falls. Moreover, in case it is in the condition that 
polish progressed to some extent and the slot was ****(ed) from particle shape being an 
object near a globular form or it, in order that an abrasives particle may collide with a 
groove face side on the contrary in the groove bottom section of a ground object, there is 
also a problem that a septum configuration cannot become fixed easily. If the abrasives 
particle itself is furthermore damaged, the height of an irregular configuration will 
occur, and there is evil in which this height gives a big blemish to this polished 
surface ed. This is because the Mohs hardness of abrasives is larger than the substrate 
section of the pars basilaris ossis occipitalis which is a polished surface-ed. 
[0006] As an attempt which solves this, although the abrasives which carried out grain 
refining combining the abrasives of an activity and the abrasives of a more detailed 
particle size are proposed, usually the mixing ratio of the abrasives of particle diameter 
detailed during polish since a rate does not become fixed, the part fully ground neither 
in a slot nor its groove bottom section remains, and it is ground too much by reverse, 
and there is a problem of being easy to produce the so-called polish unevenness. 
[0007] Moreover, since fluctuation of the mixed ratio of the abrasives of detailed particle 
diameter becomes large, the segregation produced by repeating and using abrasives also 
causes variation in pohsh process tolerance. Furthermore, as the front way of the 
abrasives of a detailed particle size was carried out, since the mass of each particle is 
small, effectiveness becomes [ the grinding force ] small bad. 

[0008] moreover, recently, various septum patterns which considered the improvement 



of luminous efficiency be devise, and besides said straight-like stripe type, even if it 
have the shape of the meandering mold rib (MIANDARIBU) which be delta structure, a 
waffle like rib, and a stripe, compared with other colors, as for the blue with the low 
brightness of a fluorescent substance, a non-straight-Uke pattern with which a flute 
width become large be propose. Although there is an advantage that a screen product is 
larger than a straight-like stripe type, and a septum pattern can take in MIANDARIBU 
of delta structiu-e especially, since a septum serves as a complicated configuration of the 
continuation repeat structure of the part surroimding the eel of a hexagon, and the 
narrow channel part which connects each eel, it is difficult to process it compared with 
septum formation of the shape of this stripe. Forming these complicated septa pattern 
efficiently in the sandblasting method is called for. For that, development of the 
abrasives for sandblasting which can be equivalent to these septum patterns is 
important. 
[0009] 

[Problem(s) to be Solved by the Invention] It is in offering the abrasives which can be 
ground with an efficiently and sufficient precision, without having made this invention 
in view of the above-mentioned actual condition, the technical problem^s canceling the 
above-mentioned trouble, using it suitably in septum formation processing of PDF 
which has the septum pattern of various configurations of the shape especially of a 
non-straight, and spoiling the description of a workpiece pars basilaris-ossis occipitalis 
front face. 
[0010] 

[Means for Solving the Problem] As a resvdt of inquiring wholeheartedly when this 
invention person formed a compUcated septum shaping pattern, he reached [ that the 
above-mentioned object can be attained and ] a header and this invention further 
according to the minimum grinding flute width between the septa which it is going to 
process, and the construction material of a workpiece the configuration of abrasives, 
Mohs hardness, the diameter of grain of maximum size, mean particle diameter, specific 
gravity, the sharpness of a particle size distribution configuration, and by controlUng an 
angle of repose etc. 

[0011] That is, the abrasives characterized by this invention consisting of inorganic 
particle fine particles with which it is the abrasives used for blasting for the rib pattern 
formation of the shape of a non- straight firom which the flute width of the grinding 
section differs by the location in a plasma display panel, and these abrasives are [ both ] 
satisfied of following type (l) - (6) are made into the content (claim l). 
Ten <=A<=0.9C (l) 



0.03 C<=B<=0.6C (2) 
1<=D<=25 However, D=d90/dl0 (3) 
E2-3.5 <=El<=E2-0.5 (4) 
1<=F<=6 (5) 
30<=G<=95 (6) 

However, A« The diameter of grain of maximum size of abrasives (micrometer) 

Mean particle diameter of abrasives (micrometer) 
C: The minimum flute width between septa (micrometer) 

D- The sharpness multiplier d90 of abrasives • the diameter of 90% of screen passage 
side acciunulation of the particle measured with the micro truck FRA laser type 
particle -size -distribution meter (micrometer) 

dlO- The diameter of 10% of screen passage side accumulation of the particle measured 
by the diameter of micro truck FRA laser type particle size distribution (micrometer) 
El- Mohs hardness E2- of abrasives - either a substrate or an electrode ■ Mohs 
hardness F'specific gravity G- of the lower one - the characteristic (%) which shows the 
infinite form of a particle shows the rate of area to the circumscribed circle of particle 
projected area. 

[0012] As a desirable mode, basing-on pouring in method angles of repose are the 
abrasives which are 60 or less degrees (claim 2). 

[0013] They are the abrasives which carried out surface treatment as a desirable mode 
by the matter which gives 0.01 - 5% of the weight of hydrophobicity to inorganic particle 
fine particles (claim 3). 

[0014] They are the abrasives which added the fluid assistant 0.01 to 5% of the weight 
to inorganic particle fine particles as a desirable mode (claim 4). 

[0015] As a desirable mode, the bulkhead structure of a tooth back substrate is the 
honeycomb structure aiming at ameUoration of the liuninous efficiency of PDF, and they 
are the abrasives which can carry out the grinding process of this septum efficiently 
(claim 5). 
[0016] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. In this 
invention, with a non straight like rib pattern, the flute width of the grinding section is 
not uniform and the stripe-like rib with which the designation of the rib pattern which 
changes with locations is carried out, for example, a meandering mold rib 
(MIANGURIBU) and a waffle-like rib differ from a flute width is contained. In order to 
form the septum pattern of a meandering configuration like MIANDARIBU on the 
tooth-back substrate of PDF using the sandblasting method, according to the minimum 



flute width C between these septa, the desirable diameter of grain of maximum size 
exists, namely, the abrasives of this invention - the diameter A of grain of maximimi 
size of abrasives (micrometer) • relation with the minimum flute width C between septa 
(micrometer) - setting - the following formula (l) - it is preferably required the 
following formtda (7) and to select inorganic particle fine particles so that the following 
type (8) may be satisfied still more preferably. 
[0017] 

Ten <=A<=0.9C (l) 
Eleven <=A<=0.8C (7) 
Twelve <=A<=0.7C (8) 

[0018] That is, the grinding of the lower part in which the probability for a bigger 
particle than the flute width which carries out grinding to exist became high when the 
diameter of grain of maximum size in the inorganic particle fine particles which are 
abrasives exceeded 0.9C, the big abrasives particle was caught in the slot by which 
grinding was carried out to some extent, consequently the particle was caught is barred, 
breakage of a septum is produced depending on the case, and decline in process 
tolerance and productive efficiency is caused. Moreover, if the diameter of grain of 
maximum size of the inorganic particle fine particles which are abrasives becomes 
smaller than 10 micrometers, the mean particle diameter of inorganic particle fine 
particles will also become extremely small, the grinding capacity of one inorgeinic 
particle which is abrasives wiU decline, and abrasives with sufficient grinding 
effectiveness will not be obtained. That is, by considering as the above-mentioned 
configuration, breakage of a septum is prevented and the precision of a septum 
improves remarkably. 

[0019] Moreover, the mean particle diameter of the abrasives concerned is related to the 
working speed in blasting, or the dispersibility of abrasives. In addition to this relation, 
in septum formation of a meandering configuration septum pattern like MIANDARIBU, 
desirable mean particle diameter exists according to the minimum flute width between 
septa, this invention - the mean particle diameter B of abrasives (micrometer) the 
relation between the minimum flute width between septa (C), and (micrometer) 
setting - the following type (2) - desirable • the following formula (9) - it is necessary 
to select so that the following type (10) may be satisfied still more preferably 
[0020] 0.03 C<=B<=0.6C (2) 
0.04 C<=B<=0.5C (9) 
0.05 C<=B<=0.4C (10) 

[0021] That is, in the septum formation using the sandblasting method of PDF, 



desirable mean particle diameter exists according to the minimum flute width between 
septa. When mean particle diameter exceeds 0.6C, the mass per piece of the inorganic 
particle fine particles which are abrasives increases, the grinding force in the collision 
which is 1 time of a particle increases, and [ consequently ] the level of significance 
which does breakage to the electrode and substrate front face which were prepared on 
the substrate which consists of glass which is a workpiece pars basilaris ossis occipitalis 
also becomes large. Furthermore, since a part of rib material ground by abrasives and 
polish in polish of a part larger than the minimum flute width part is discharged 
through the minimum flute width part, the problem of grinding the septum of the 
minimum flute width part fi-om a side face is also generated, moreover, the mass per 
piece of the inorganic particle fine particles it is [ fine particles ] abrasives when mean 
particle diameter is smaller than 0.03C - it becomes smaU and the grinding force in one 
collision of a particle also decreases. Consequently, although the danger of doing 
breakage to the electrode and substrate fi-ont face which were prepared on the substrate 
which consists of glass which is a workpiece pars basilaris ossis occipitalis is avoidable, 
polish effectiveness falls remarkably That is, even if the minimum flute width between 
septa becomes small by considering as the above-mentioned configuration, polish 
effectiveness can be held good. 

[0022] About the septum formation in the septum pattern which is a meandering 
configuration like MIANDARIBU using the sandblasting method of PDF, blasting of the 
minimum flute width C between septa is mainly carried out in 50- 1000 micrometers, 
and its this invention is also usually suitable for this range. 

[0023] In the septiim formation in the septum pattern which is a meandering 
configuration Uke MIANDARIBU using the sandblasting method of PDF, especially the 
sharpness coefficient D of the inorganic particle fine particles which are abrasives 
affects process tolerance. Process tolerance improves, so that D of the inorganic particle 
fine particles which are abrasives approaches 1. it is defined as the sharpness multiplier 
of the inorganic particle fine particles as used in the field of this invention by the 
following formula (3) - having - desirable - the following formula (11) " it is necessary 
to select so that the following formxila (12) may be satisfied stfll more preferably 
1<=D<=25 However, D=d90/dlO (3) 
1<=D<=20 (11) 
1<=D<=15 (12) 

[0024] That is, since the particle size distribution of the inorganic particle fine particles 
which are abrasives become broadcloth, for example, mean particle diameter becomes 
small, and the diameter of grain of maximum size will become large when mean particle 



diameter is fi^ed when the diameter of grain of maximum size is fixed if the sharpness 
coefficient D of the inorganic particle fine particles which are abrasives exceeds 25, any 
of processing effectiveness and process tolerance they are falls extremely. That is, by 
considering as the above-mentioned configuration, abrasives excellent in process 
tolerance and processing effectiveness are obtained. 

[0025] Moreover, it is lower than the Mohs hardness (or the Morse equivalent degree of 
hardness) of substrates, such as glass which constitutes the pars basilaris ossis 
occipitalis of a workpiece, to formation of the septum pattern which is a meandering 
configuration Uke MIANDARIBU using the sandblasting method of PDP, and the 
abrasives which have the degree of hardness of the specific range are used for it. the 
front face of the electrode prepared on the substrate even if the lowmelting- glass layer 
which is the workpiece prepared on this substrate could improve [ precision ] grinding 
efficiently by this and the grinding process reached the pars basilaris ossis occipitalis, 
and the substrate itself - the abrasives which do not spoil description can be oflfered. the 
Mohs hardness (El) of the inorganic particle which is abrasives in this invention - the 
following type (5) • desirable the following formula (13) - it is necessary to select so 
that the following formula (14) may be satisfied more preferably However, E2 is the 
Mohs hardness (or the Morse equivalent degree of hardness) of the lower one of a 
substrate or one of electrodes. In addition, in this invention, Mohs hardness means new 
Mohs hardness. 
[0026] 

E2-3.5 <=E1 <=E2-0.5 (5) 
E2-3<=E1<=E2-1(13) 
E2-2.5 <=E1<=E2-1.5 (14) 

[0027] That is, if the Mohs hardness of the inorganic particle fine particles which are 
abrasives exceeds E2 0.5, it will not be concerned with the magnitude of a particle but 
breakage will be done to the substrate which consists of glass of this workpiece pars 
basilaris ossis occipitalis etc. Moreover, although there are few dangers of harming the 
substrate which consists of glass of this workpiece pars basilaris ossis occipitalis etc. 
when the Mohs hardness of the inorganic particle fine particles which are abrasives is 
smaller than E2-3.5, the grinding force of the inorganic particle fine particles which are 
abrasives declines remarkably, namely, the fi*ont face of the electrode prepared on the 
substrate of this workpiece pars basilaris ossis occipitalis even if crushing of abrasives 
advanced by considering as the above-mentioned configuration, and a substrate ■ the 
high polish goods of working speed are obtained, without spoiling description. Usually, 
the Mohs hardness of the substrate which consists of glass of this workpiece pars 



basilaris ossie occipitalis etx;. is five or more, and the Mohs hardness of the magnesium 
oxide generally used as an electrode protective layer is 6-7. therefore " since E2 is set to 
5 in this case • the Mohs hardness (El) of an inorganic particle • 1.5 <=E1 <=4.5 - 
desirable - 2 <=E1 <=4.5 ■- it is more preferably set to 2.5 <=E1 <=4.5. [0028] the 
abrasives inorganic particle used for the septum pattern formation which is a 
meandering configuration like MIANDARIBU using the sandblasting method of PDP 
the specific gravity (F) - the following formula (5) •* it selects so that the following type 
(15) may be satisfied preferably. 
[0029] 1<=F<=6 (5) 
2<=F<=5 (15) 

[0030] That is, the kinetic energy of one grain child to whom the specific gravity of the 
inorganic particle fine particles which are abrasives exceeds 6 which it has increases, 
and breakage may be done to the substrate and electrode which consist of glass of this 
workpiece pars basilaris ossis occipitalis etc., or the fragment of abrasives or abrasives 
may adhere strongly and may become clearance difficulty. Moreover, the kinetic energy 
of a grain chUd piece with the specific gravity of the inorganic particle fine particles 
which are abrasives smaller than 1 decreases, and although the danger of spoiling the 
substrate and electrode which consist of glass of this workpiece pars basilaris ossis 
occipitalis etc. decreases, the grinding force of the inorganic particle fine particles which 
are abrasives declines remarkably, namely, the front face of the substrate which consists 
of glass of this workpiece pars basilaris ossis occipitahs etc. by considering as the 
above-mentioned configuration, or an electrode ** abrasives with high working speed are 
obtained, without spoiling description. 

[0031] The abrasives used for formation of the septum pattern of a meandering 
configiuration hke MIANDARIBU using the sandblasting method of PDP become 
suitable [ the working speed and process tolerance of blasting ], when the characteristic 
G which shows the infinite form of the individual particle is in a certain within the 
limits. The characteristic which shows the infinite form as used in the field of this 
invention means the rate of area to the circumscribed circle of particle projected area so 
that it may define as the following formula (16). this invention G the following type 
(6) - desirable ■ the following formula (17) • it is necessary to select so that the 
following formula (18) may be satisfied more preferably 
[0032] 



XI 00 (16) 

30<=G<=95 (6) 
35<=G<=90 (17) 
40<=G<=85 (18) 

[0033] considering as the above-mentioned configuration tiie slot of a ground object, 
and processing of the corner • enough - and precision is improved. That is, since a 
certain amoxrnt of plastic deformation and crushing take place and elastic repulsion is 
suppressed in case the abrasives particle which is an infinite form collides with a 
polished surface ed, the recoil from the processed surface of an abrasives particle is low 
suppressed compared with a spherical abrasives particle, and is considered that it is 
stabilized with a sufficient precision and can process the configuration of a slot, 
[0034] Moreover, pohsh effectiveness is raised by considering as the above-mentioned 
configuration. Although it is not necessarily clear about this device, far bigger impulse 
force than the time of the spherical surface of a spherical abrasives particle coUiding 
with a polished surface ed occurs, and this invention person is surmising whether poUsh 
advances, when the height of the abrasives particle of an indeterminate configuration 
collides with a polished surface ed. That is, although the single or more figures 
curvature of the height of the abrasives particle of an indeterminate configuration is 
small compared with the particle diameter, since the curvature of the spherical surface 
like a spherical abrasives particle is the same order as particle diameter, in the area of a 
collision part, the difference of double or more figures produces it. Mass is almost the 
same, then the direction of the height of the abrasives particle whose pressure exerted 
on a polished surface ed is also an indeterminate configuration becomes large double or 
more figxu'es. And since it is checked by experiment that the polish force also becomes 
large according to a pressure, if other conditions are the same, the way of the particle of 
an indeterminate configuration is considered that the polish force appears strongly fi*om 
a spherical particle. Therefore, if the characteristic G which shows an infinite form 
exceeds 95%, polish effectiveness will fall to a spherical particle soon. Conversely, if G 
becomes less than 30%, polish effectiveness will fall. The shape of a scale will be taken, 
the amount of [ per particle ] height will decrease, and this is considered [ that the 
particle shape is needlelike or ] that polish effectiveness falls. 

[0035] In order to form the septum pattern of a meandering configuration like 



MIANDARIBU using the sandblasting method, it is desirable to select abrasives so that 
the angle of repose in the method of pouring in a particle may become 60 or less degrees. 
If the angle of repose of an abrasives particle becomes larger than 60 degrees, the 
fluidity as fine particles will worsen and the draw from an abrasives service tank etc. 
will worsen. Moreover, it becomes easy to cause the concentration unevenness within a 
sandblasting machine. These influence grinding precision and the amount of residuals 
to the workpiece top after septum formation also increases them. 

[0036] In this invention, what nature and which composite inorganic particle fine 
particles are sufficient as abrasives, and was mixed does not interfere at all. As natural 
inorganic particle fine particles, they are a limestone, baryte, g3^sum fibrosum, 
anhydrite, potash alum, alunite, strontianite, a ilmenite object, an aluminium sulphate, 
a celestine, and a stone. Although Japanese ink, a cryolite, fluorite, gibbsite, dolomite, 
magnesite, brucite, etc. are mentioned, and these are independent, or two or more kinds 
are combined and it is used, a limestone, baryte, and gypsum fibrosiun are desirable in 
respect of grinding effectiveness in the lowness of the damage to the electrode by 
blasting especially, moreover, although the carbonate of calcium, a sulfate, the sulfate of 
fluoride; barium, the sulfate of chloride; aluminum, the carbonate of hydroxide; 
strontium, a sulfate, a nitrate, a chloride, the oxide of titanium, basic magnesium 
carbonate, a magnesium hydroxide, etc. be mention, and these be independent as 
composite inorganic particle fine particles, or two or more sorts be combine and it be use, 
a calcium carbonate, a barium sulfate, especially a calcium sulfate, etc. be desirable in 
the lowness of the damage to the electrode by blast in respect of grinding effectiveness 
especially. 

[0037] Moreover, when the above-mentioned inorganic particle fine particles are used as 
abrasives, an abrasives particle may adhere to this workpiece. Generally the cause of 
adhesion has the large effect of moisture, although there are moisture, static electricity, 
Van der Waals force, etc. The attachment phenomenon by moisture not only can 
improve 0.01 to 5% of the weight with the matter which gives hydrophobicity to 
inorganic particle fine particles by carrying out surface treatment 0.1 to 4% of the 
weight preferably, but contributes to the own fluid improvement of abrasives as 
subeffectiveness further. 

[0038] Although it can use without being limited as matter used for surface treatment 
especially if hydrophobicity is given When it illustrates concretely, oleic acid, a lauric 
acid, a myristic acid, isotridecyl myristate, A palmitic acid, behenic acid AMAIDO and 
bis AMAIDO of the fatty acid; aforementioned fatty acid, such as stearin acid and 
isostearic acid; [ Higher fatty acid ester of higher alcohol, such as stearyl alcohol, or 



branching higher alcohol; monohydric alcohol, ] Fatty-acid ester system lubricant, such 
as higher fatty acid ester of polyhydric alcohol, very long-chain montan wax type ester, 
or its partial hydrolysate; Barium stearate, Calcium stearate, aluminum stearate, zinc 
stearate, Metallic soap system lubricant, such as magnesium stearate or its complex; A 
16 or more C liquid paraffin, A micro coulisse tongue wax, native paraffin, synthetic 
paraffin, polyolefine waxes, and these partial oxidation objects, Aliphatic hydrocarbon 
system lubricant, such as a fluoride and a chloride; A silicone oil, soybean oil, Palm oil, 
palm kernel oil, the linseed oil, rapeseed oil, cotton seed oil, tvuag oil, castor oil, 
Oils;HLB, such as beef tallow, squalane, lanolin, and hardened oil, nine or less 
surfactant. For example, carboxylate, such as N-acylamino acid chloride, alkyl ether 
carboxylate, and acyl peptide; An alkyl sulfonate, Alkylbenzene and 
alkylnaphthalenesulfonate, sulfone succinate. Sulfonates, such as alpha olefin 
sulfonate and N acyl sulfonate; Sulfated oil, Alkyl sulfate, alkyl ether sulfate, an alkyl 
allyl compound ethereal sulfate salt, Sulfate salts, such as an alkylamide sulfate; Alkyl 
phosphate, alkyl ether phosphate, Anionic surfactants, such as phosphate, such as alkyl 
allyl compound ether phosphate; Alkylamine salt, Aliphatic series quarternary 
ammonium salt, a benzalkonium salt, benzethoniiim chloride, Cationic siurfactants, 
such as pyridinium salt and imidazolinium salt; Carboxy betaine, Amphoteric surface 
active agents, such as aminocarboxylate, imidazolinium betaine, and lecithin; 
Polyoxyethylene alkyl ether, The ether 2nd class alcoholic [ of a polyoxyethylene ], 
polyoxyethylene alkyl phenyl ether, The polyoxyethylene sterol ether, a polyoxyethylene 
lanolin derivative. The ethylene oxide derivative of an alkylphenol formalin condensate, 
a polyoxyethylene polyoxypropylene blockpolymer, Polyoxyethylene polyoxypropylene 
alkyl ether, polyoxyethylene glycerine fatty acid ester, Polyoxyethylene castor oil and 
hardening castor oil, polyoxyethylene sorbitan fatty acid ester, Polyoxyethylene sorbitol 
fatty acid ester, polyethylene glycol fatty acid ester, A fatty acid monoglyceride, 
polyglyceryl fatty acid ester, polyglyceryl fatty acid ester, A sorbitan fatty acid ester, 
fatty acid alkanolamide, a polyoxyethylene fattyacid ester amide, Nonionic surface 
active agent; fluorochemical surfactants, such as polyoxyethylene alkylamine and an 
alkylamine oxide; System-of reaction surfactants, such as the polyoxyethylene 
ARIRUGURISHIJIRU nonylphenyl ether, etc. are mentioned. These are independent, 
or are combined two or more sorts and used. Cheap stearin acid is desirable especially. 
[0039] Furthermore, when it becomes the inorganic particle fine particles which are 
abrasives from 1/10 or less mean particle diameter of the mean particle diameter of 
inorganic particle fine particles as a fluid assistant and a BET specific surface area 
carries out addition mixing of the particle fine particles of 10-800m2 / g The fluidity in a 



blasting machine and the dispersibility of the inorganic particle fine particles at the 
time of blasting can be raised, in addition the residual property of the inorganic particle 
fine particles to this workpiece top at the time of blasting termination can be made to 
reduce. The addition of a fluid assistant has 0.01 - 5% of the weight of the desirable 
range to inorganic particle fine particles, and is more desirable especially. [ 0.1 • 4% of] 
If a fluid assistant is illustrated concretely, the end of superfines, such as talc, a silicic 
anhydride, a bentonite, a kaolin, a magnesium oxide, a magnesium carbonate, a 
magnesium silicate, a zinc oxide, a magnesium hydroxide, colloidal silica, diatomaceous 
earth, magnesium stearate, fused silica powder, fumed silica, a silica, cornstarch, starch, 
and a calcium silicate, will be mentioned, and these are independent, or they will be 
combined two or more sorts and will be used. A sihcic anhydride and colloidal silica are 
desirable at the point that an improvement effect is high about especially. 
[0040] as mentioned above , the description of this invention be by select what have a 
Mohs hardness lower than the electrode material prepared on the substrate front face 
which consist of the glass of this workpiece pars basilaris ossis occipitalis etc. as 
construction material of the inorganic particle ifine particles which be abrasives , and 
the substrate on the occasion of blast in the septum formation process of for example , 
the PDP panel , and control the diameter of grain of maximum size , mean particle 
diameter , particle shape , and a specific gravity according to the processing pitch make 
into the object to offer abrasives with high polish effectiveness and process tolerance . 
[0041] If how to form a septum in the tooth-back substrate section of PDP using the 
abrasives of this invention is explained, on substrates, such as glass, an electrode and 
an electrode protective layer are installed, in many cases, the low melting-glass layer 
which has the blasting nature which consists of thickness of 10- 1000 micrometers on it 
will be formed, and they will form further the protective layer which has blasting proof 
natiu^e on a low-melting-glass layer. Furthermore, this strong protective layer is 
processed combining a photo-curing method, a chemical etching method, etc., a mask 
pattern is formed in the shape of a non- straight- way type, for example, a meandering 
configuration, abrasives are injected from on that pattern, and grinding of the 
low-melting-glass layer of a part without a protective layer is carried out. Although the 
part left behind without carrying out grinding under a protective layer is a septum, 
grinding of the slot detailed in the range with a minimum flute width [ between septa / 
of 50- 1000 micrometers ] and a depth of about 10- 1000 micrometers is carried out until 
it arrives at the front face of the substrate which consists of an electrode, glass, etc. of 
this workpiece pars basilaris ossis occipitalis, and a septum is formed. Although a 
fluorescent substance is applied to the formed slot, an electrode and an electrode 



protective layer may be formed in advance of it. 

[0042] PDP is expected that properties, such as highly minute display and high 
luminous efficiency and high contrast, will be searched for further from now on, and is 
considered that a septum pattern also becomes minutely and comphcated in connection 
with it. the front face of electrode material prepared in such a comphcated septum 
pattern of a configuration by using the abrasives of this invention for the sandblasting 
method on the substrate which consists of glass of this workpiece pars basilaris ossis 
occipitalis etc., or the substrate it can form with a sufficient precision stably, without 
spoiling description, in addition, the abrasives of this invention the need responding 
spherical abrasives and high - it is also possible to use it, mixing with degree of 
hardness abrasives. 
[0043] 

[Example] Although an example and the example of a comparison are given and this 
invention is explained still more concretely hereafter, the range of this invention is not 
the object which receives a limit in any way by these examples and the example of a 
comparison, in addition, the following septum formation approach as a ground object 
following the PDP back panel for an experiment ■ using it the injection pressure of 
abrasives, and the injection weight per time amount - fixed - adjusting ■■ a septum 
formation trial - carrying out - the front face of the glass base of a workpiece pars 
basilaris ossis occipitalis • description and a septum configtu'ation were observed. 
[0044] septum formation approach: ■ manufacture [ of the PDP back panel for (A) 
experiment ]'• - the electrode was formed on the soda lime glass substrate (an electrode 
surface is protected in a magnesium-oxide layer), and the minimum flute width between 
septa formed the septum pattern of meandering configuration ******** MIANDARIBU 
which is 70 micrometers by the mask material which applies a low-melting-glass paste 
by the coating machine on it, and has blasting-proof nature on the front face after 
desiccation. 

[0045] (B) It blasts. - like the above, the manufactured PDP back panel for an 
experiment was used, and the grinding experiment by the various abrasives of the 
following examples 18 and the examples 1-7 of a comparison was conducted. Processing 
conditions were set up as follows, the septum formation time amount of various 
abrasives was measured, and polish precision and effectiveness were measured, 
injection nozzle aperture^ 10mm abrasives injection -pressure : - 3,0kg/cm2 (290KPa) 
abrasives injection-quantity: - distance [ to a 100 g/min panel ]: - Mohs hardness [ of 
the magnesium oxide (MgO) made into 10cm electrode protective layer ]: Mohs 
hardness [ of six to 7 soda glass ]: •- 5 [0046] The result of the presentation of the 



inorganic particle fine particles which are abrasives, and a septum formation trial is 
shown in a table 1. In addition, the measuring method of the property of the abrasives 
particle in a table 1 and assessment were performed by the following approach. 
[0047] The diameter of grain of maximum size of the inorganic particle fine particles 
which are abrasives, and mean particle diameter were measured using the Nikkiso Co., 
Ltd. micro truck FRA. 

[0048] The characteristic which shows an infinite form computed the average of the 
value which chose 20 particles reflected to the electron microscope photograph, and 
measured them at random. 

[0049] As assessment of pohsh effectiveness, the cutting speed (second) of each 
abrasives by this injection pressvire was measured. 

[0050] a front face using the electron microscope, observation of description performed 
visual observation about the blemish of the groove bottom section of the PDP back panel 
after polish, and the processing configuration of a slot or its corner, and evaluated it by 
the following criteria . 

Fitness- There is no blemish and the processing configuration of the corner of a slot is 
not roundish at all. 

a little defect- there are a httle blemiishes and/or the processing configuration of the 
corner of a slot is roundish for a while. 

Defect: There are many blemishes and/or the processing configuration of the corner of a 
slot is roundish. 

Impossible : Septum formation by processing cannot be performed. 
[0051] An example 1 white sugar crystalloid limestone is ground and classified. Mohs 
hardness 3, specific gravity 2.7, 62.2 micrometers of diameters of grain of maximum size, 
Whiting of the mean particle diameter of 19 micrometers, the sharpness multipher 2.9, 
and 61% of characteristics which show an infinite form is manufactured. Stearin acid 
(TST: Miyoshi Oil & Fat Co., Ltd. make) is added 0.4% of the weight to the whiting 
particle fine -particles 100 weight section as hydrophobic grant matter to this. Further 
as a fluid assistant The white carbon (star sill ■ S; Kami shima chemistry incorporated 
company) whose mean particle diameter is 0.03 micrometers was added 0.6% of the 
weight to the whiting particle fine particles 100 weight section, heating mixing was 
carried out with the Henschel mixer, and surface treatment was performed. 
[0052] An example 2 white sugar crystalloid limestone is groxmd and classified. Mohs 
hardness 3, specific gravity 2.7, 52.3 micrometers of diameters of grain of maximum size, 
Whiting of the mean particle diameter of 14.33 micrometers, the sharpness multiplier 
2.6, and 57% of characteristics which show an infinite form is manufactured. Stearin 



acid (TST: Miyoshi Oil & Fat Co., Ltd. make) is added 0.3% of the weight to the whiting 
particle fine-particles 100 weight section as hydrophobic grant matter to this. Further 
as a fluid assistant The white carbon (star sill • Si Kami'shima chemistry incorporated 
company) whose mean particle diameter is 0.03 micrometers was added 0.7% of the 
weight to the whiting particle fine-particles 100 weight section, heating mixing was 
carried out with the Henschel mixer, and surface treatment was performed. 
[0053] An example 3 white sugar crystalloid limestone is ground and classified, Mohs 
hardness 3, specific gravity 2.7, 44 micrometers of diameters of grain of maximum size, 
Whiting of the mean particle diameter of 10.6 micrometers, the sharpness multiplier 2, 
and 59% of characteristics which show an infinite form is manufactured. Stearin acid 
(TST: Miyoshi Oil & Fat Co., Ltd. make) is added 0.8% of the weight to the whiting 
particle fine -particles 100 weight section as hydrophobic grant matter to this. Further 
as a fluid assistant The white carbon (star sill - S; Kami- shim a chemistry incorporated 
company) whose mean particle diameter is 0.03 micrometers was added 0.2% of the 
weight to the whiting particle fine-particles 100 weight section, heating mixing was 
carried out with the Henschel mixer, and surface treatment was performed. 
[0054] Manufacture roast and the vaterite-like calcium carbonate of 95% of 
characteristics in which it digests and carbonates and an infinite form is shown for an 
example 4 substantia-compacta Limestone, and it mixes with the calcium carbonate of 
61% of characteristics in which the infinite form which used this in the example 1 is 
shown. Mohs hardness 3, specific gravity 2.7, the diameter of grain of maximum size of 
62.2 micrometers, the mean particle diameter of 25 micrometers. Carbonic acid 
KARUSHIU of the sharpness multipUer 2.3 and 89% of characteristics which show an 
infinite form is manufactured. Stearin acid (TST; Miyoshi Oil & Fat make) is added 
0.6% of the weight to the calcium-carbonate particle fine-particles 100 weight section 
which is abrasives as hydrophobic grant matter to this. White carbon (made in 
[ chemistry incorporated company ] Si Kami shima [ Star sill • ]) whose particle 
diameter is furthermore 0.03 micrometers was made into the fluid assistant, it added 
1% of the weight to the calcium-carbonate particle fine -particles 100 weight section, 
heating mixing was carried out with the Henschel mixer, and surface treatment was 
performed. 

[0055] The baryte by example 5 Osaki Industries is classified. Mohs hardness 3.5, 
specific gravity 4.3, 37 micrometers of diameters of grain of maximum size, Baryte of 
the mean particle diameter of 8 micrometers, the sharpness multiplier 11.6, and 63% of 
characteristics which show an infinite form is manufactured. Stearin acid (TST; Miyoshi 
Oil & Fat make) is added 1% of the weight to the barium sulfate particle fine -particles 



100 weight section which is abrasives as hydrophobic grant matter to this. To this as a 
fluid assistant The white carbon (made in [ chemistry incorporated company ] S; 
Kami-shima [ Star sill - ]) whose particle diameter is 0.03 micrometers was added 2% of 
the weight to the baryte particle fine particles 100 weight section, and the Henschel 
mixer performed heating mixing, 

[0056] The baryte by example 6 Osaki Industries is classified. Mohs hardness 3.5, 
specific gravity 4.3, 26 micrometers of diameters of grain of maximum size, Baryte of 
the mean particle diameter of 5.8 micrometers, the sharpness multiplier 4.2, and 61% of 
characteristics which show an infinite form is manufactured. Stearin acid (TST; Miyoshi 
Oil & Fat Co., Ltd. make) is added 3% of the weight to the barium -sulfate particle 
fine particles 100 weight section which is abrasives as hydrophobic grant matter to this. 
To this as a fluid assistant The white carbon (made in [ chemistry incorporated 
company ] S; Kami-shima [ Star sill • ]) whose particle diameter is 0.03 micrometers was 
added 5% of the weight to the baryte particle fine-particles 100 weight section, and the 
Henschel mixer performed heating mixing. 

[0057] Example 7 NORITAKE Company g3n?sum fibrosum is classified. Mohs hardness 
2, specific gravity 2.3, 52.3 micrometers of diameters of grain of maximum size, Gypsum 
fibrosum of the mean particle diameter of 36 micrometers, the sharpness multiplier 2.1, 
and 52% of characteristics which show an infinite form is manufactured. Stearin acid 
(TST: Miyoshi Oil & Fat Co., Ltd. make) is added 0.1% of the weight to the 
gypsum fibrosum particle fine particles 100 weight section as hydrophobic grant matter 
to this. Further as a fluid assistant The white carbon (made in [ chemistry incorporated 
company ] Si Kami shima [ Star sill • ]) whose particle diameter is 0.03 micrometers was 
added 0.5% of the weight to the gypsum-fibrosum particle fine-particles 100 weight 
section, heating mixing was carried out with the Henschel mixer, and surface treatment 
was performed. 

[0058] The calcium fluoride made from example 8 Stera KEMIFA is ground and 
classified. Mohs hardness 4, specific gravity 3.2, the diameter of grain of maximum size 
of 15.6 micrometers, the mean particle diameter of 10.7 micrometers, The calcium 
fluoride of the sharpness multiplier 1.5 and 62% of characteristics which show an 
infinite form is manufactured. Stearin acid (TST: Miyoshi Oil & Fat Co., Ltd. make) is 
added 0.2% of the weight to the gypsum-fibrosum particle fine particles 100 weight 
section as hydrophobic grant matter to this. Further as a fluid assistant The white 
carbon (made in [ chemistry incorporated company ] Si Kami-shima [ Star sill • ]) whose 
particle diameter is 0.03 micrometers was added 0.1% of the weight to the 
calcium -fluoride particle fine-particles 100 weight section, heating mixing was carried 



out with the -Henschel mixer, and surface treatment was performed. 
[0059] The calcium fluoride made from example 9 Stera KEMIFA was ground and 
classified, and the calcium fluoride of Mohs hardness 4, specific gravity 3.2, the 
diameter of grain of maximum size of 26 micrometers, the mean particle diameter of 21 
micrometers, the sharpness multiplier 1.3, and 66% of characteristics which show an 
infinite form was manufactured. 

[0060] The example of comparison 1 white sugar crystalloid limestone was ground and 
classified, and whiting of Mohs hardness 3, specific gravity 2.7, the diameter of grain of 
maximum size of 52.3 micrometers, the mean particle diameter of 2 micrometers, the 
sharpness multiplier 51, and 66% of characteristics which show an infinite form was 
manufactured. 

[0061] The example of comparison 2 white sugar crystalloid limestone was ground and 
classified, and whiting of Mohs hardness 3, specific gravity 2.7, the diameter of grain of 
maximum size of 352 micrometers, the mean particle diameter of 41 micrometers, the 
sharpness multiplier 13, and 54% of characteristics which show an infinite form was 
manufactured. 

[0062] roast and the whisker-like calcium carhonate of Mohs hardness 3, specific gravity 
2.7, the diameter of grain of maximum size of 62.2 micrometers, the mean particle 
diameter of 16.2 micrometers, the sharpness multiplier 23.1, and 22% of characteristics 
which show an infinite form be manufactured for the example of comparison 3 
substantia compacta limestone by digest and carbonate, the white carbon ( made in 
[ chemistry incorporated company ] S; Kami shima [ star sill ■ ]) whose particle diameter 
be 0.03 micrometers be added 0.3% of the weight to the whisker-like calcium carbonate 
particle fine particles 100 weight section as a fluid assistant, and it mixed with the 
Henschel mixer. 

[0063] Example of comparison 4 talc (SP-50A; Fuji talc industrial incorporated company 
make) is classified. Mohs hardness 1, specific gravity 2.7, the diameter of grain of 
maximum size of 62.2 micrometers, the mean particle diameter of 25.3 micrometers. 
Talc of the sharpness multiplier 6.6 and 33% of characteristics which show an infinite 
form is manufactured. Stearin acid (TST: Miyoshi Oil & Fat Co., Ltd. make) was added 
1% of the weight to the talc particle fine-particles 100 weight section which is abrasives 
as hydrophobic grant matter, heating mixing was carried out with the Henschel mixer, 
and surface treatment was performed to this. 

[0064] Example of comparison 5 talc (SP-50A; Fuji talc industrial incorporated company 
make) is classified. Mohs hardness 1, specific gravity 2.7, the diameter of grain of 
maximum size of 26.2 micrometers, the mean particle diameter of 1.8 micrometers. Talc 



of the-sharpness multiplier 4.4 and 45% of characteristics which show an infinite form is 
manufactured. It added 1% of the weight at this to the talc particle fine -particles 100 
weight section which is abrasives by having made into the fluid assistant white carbon 
(made in [ chemistry incorporated company ] S; Kami shima [ Star sill • ]) whose 
particle diameter is 0.03 micrometers as a fluid assistant, and mixed with the Henschel 
mixer. 

[0065] The Union Corp. glass bead of example of comparison 6 Mohs hardness 6.5, 
specific gravity 2.5, the diameter of grain of maximum size of 62.2 micrometers, the 
mean particle diameter of 33 micrometers, the sharpness multiplier 3, and 98% of 
characteristics which show an infinite form was used, stearin acid (TST- Miyoshi Oil & 
Fat Co., Ltd. make) was added 0.6% of the weight to the glass bead particle 100 weight 
section which is abrasives as hydrophobic grant matter to this, heating mixing was 
carried out with the Henschel mixer, and surface treatment was performed, 
[0066] The spherical alumina by Showa Denko K.K. of example of comparison 7 Mohs 
hardness 9, specific gravity 3.2, the diameter of grain of maximum size of 37 
micrometers, the mean particle diameter of 25 micrometers, the sharpness multiplier 
2.2, and 94% of characteristics which show an infinite form was used. 
[0067] 
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[0068] (**) The value of the monograph affair type in claim 1 in this invention calcvilated 
from the conditions of an example. 
10 <=A<=0.9C namely, (10<=A<=63) - 
0.04 C<=B<=0.6C namely (2.8<=B<=42) -- 

50 <=C<=80030 <=D<=95E2-3.5 <=E1 <=E2-0.5 namely (1.5 <=E1 <=4.5) - 

[0069] The abrasives of this invention represented by the example do not have 

generating of a blemish in the groove bottom section of a workpiece, and the shape of 



workability of the corner of a slot is not roundish, and they can carry out grinding also of 
the scouring velocity quickly good for a short time so that clearly from the result of a 
table 1. 
[0070] 

[Effect of the Invention] an above stated passage the abrasives of this invention the 
front face of a workpiece - it is useful, although do not spoil description, it excels in 
processing effectiveness and process tolerance, the sandblasting method is used for the 
tooth back substrate of PDP and a complicated non straight like configuration, for 
example, a septum pattern like MIANDARIBU, is formed. 
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